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The extracellular loop 3 (ECL3) of the mammalian gonadotropin-releasing 
hormone receptor (GnRH-R) contains an acidic amino acid (Glu(301) in the 
mouse GnRH-R) that confers agonist selectivity for Arg(8) in mammalian 
GnRH. It is proposed that a specific conformation of ECL3 is necessary to 
orientate the carboxyl side chain of the acidic residue for interaction 
with Arg(8) of GnRH, which is supported by decreased affinity for Arg(8) 
GnRH but not Gin (8) GnRH when an adjacent Pro is mutated to Ala. To probe 
the structural contribution of the loop domain to the proposed presentation 
of the carboxyl side chain, we synthesized a model peptide (CGPEMLNRVSEPGC) 
representing residues 2 93-302 of mouse ECL3, where Cys and Gly residues are 
added symmetrically at the N and C termini, respectively, allowing the 
introduction of a disulfide bridge to simulate the distances at which the 
ECL3 is tethered to the transmembrane domains 6 and 7 of the receptor. The 
ability of the ECL3 peptide to bind GnRH with low affinity was demonstrated 
by its inhibition of GnRH stimulation of inositol phosphate production in 
cells expressing the GnRH-R. The CD bands of the ECL3 peptides exhibited a 
superposition of predominantly unordered structure and partial 
contributions from beta- sheet structure. Likewise, the analysis of the 




amide I and amide III bands from micro-Raman and FT Raman experiments 
revealed mainly unordered conformations of the cyclic and of the linear 
peptide. NMR data demonstrated the presence of a beta-hairpin among an 
enserT±)le of largely disordered structures in the cyclic peptide. The 
location of the turn linking the two strands of the hairpin was assigned to 
the three central residues L(296), N(297), and R(298). A small population 
of structured species among an ensemble of predominantly random coil 
conformation suggests that the unliganded receptor represents a variety of 
structural conformers, some of which have the potential to make contacts 
with the ligand. We propose a mechanism of receptor activation whereby 
binding of the agonist to the inactive receptor state induces and 
stabilizes a particular structural state of the loop domain, leading to 
further conformational rearrangements across the transmembrane domain and 
signal propagating interaction with G proteins. Interaction of the Glu(301) 
of the receptor with Arg(8) of GnRH induces a folded configuration of the 
ligand . Our proposal thus suggests that conformational changes of both 
ligand and receptor result from this interaction. 

... which have the potential to make contacts with the ligand. We propose 
a mechanism of receptor activation whereby binding of the agonist to 
the inactive receptor state induces and stabilizes a particular. . . 

...of the Glu(301) of the receptor with Arg(8) of GnRH induces a folded 
configuration of the ligand Our proposal thus suggests that 
conformational changes of both ligand and receptor result from this... 
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Dimerization of the erythropoietin receptor has long been accepted as the 
singular step in. its mechanism of activation. Recent studies have revealed 
a regulator process for activation that is dependent on the actual 
configuration of the receptor- ligand dimer assembly. This aspect of the 
receptor subunit assembly appears to extend to the unliganded receptor, 
which can dimerize on the cell surface and diminish any spontaneous 
background signaling in the absence of ligand. This self -recognition, as 
well as the multiple ligand binding capabilities of the receptor binding 
site, is consistent with an emerging theme of plasticity in protein-protein 
and ligand-receptor interactions. 

The structure, organization, activation and plasticity of the 
erythropoietin receptor . 

. . . Recent studies have revealed a regulator process for activation that 
is dependent on the actual configuration of the receptor- ligand dimer 



assembly. This aspect of the receptor subunit assembly appears to extend to 
the unliganded. . . 
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Abstract: Aim: To investigate the mechanism of the action of estrogen, 
which stimulates the release of secreted amyloid precursor protein 
alpha (sAPPalpha) and decreases the generation of amyloid-beta protein 
(Abeta) , a dominant component in senile plaques in the brains of 
Alzheimer's disease patients. 

Methods: Experiments were carried out in primary rat cortical 
neurons, and Western blot was used to detect sAPPalpha in a culture 
medium and the total amount of cellular amyloid precursor protein (APP) 
in neurons . 

Results: 17beta-Estradiol (but not 17alpha-estradiol ) and 
beta-estradiol 6- (O-carboxymethyl) oxime: BSA increased the secretion 
of sAPPalpha and this effect was blocked by protein kinase C (PKC) 
inhibitor calphostin C, but not by the classical estrogen receptor 
antagonist ICI 182,780. Meanwhile, 17beta-estradiol did not alter the 
synthesis of cellular APP. 

Conclusion: The effect of 17beta-estradiol on sAPPalpha secretion 
is likely mediated through the membrane binding sites, and needs 
molecular configuration specificity of the ligand . Furthermore, the 
action of the PKC-dependent pathway might be involved in 
estrogen- induced sAPPalpha secretion. 

...Abstract: estradiol on sAPPalpha secretion is likely mediated through 
the membrane binding sites, and needs molecular configuration 
specificity of the ligand . Furthermore, the action of the 
PKC-dependent pathway might be involved in estrogen- induced sAPPalpha 
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Recent structural analyses of the nuclear receptors establish a paradigm 
of receptor activation , in which agonist binding induces the ligand 

binding domain (LBD) /activation function-2 helix to form a charge clamp for 
coactivator recruitment. However, these analyses have not sufficiently 
addressed the mechanisms for differential actions of various synthetic 
steroids in terms of fine tuning of multiple functions of whole receptor 
molecules. In the present study, we used the glucocorticoid receptor 
(GR) -specif ic agonist cortivazol (CVZ) to probe the plasticity and 
functional modularity of the GR. Structural docking analysis revealed that 
although CVZ is more bulky than other agonists, it can be accommodated in 
the ligand binding pocket of the GR by reorientation of several amino acid 
side chains but without major alterations in the active conformation of the 
LBD. In this induced fit model, the phenylpyrazole A-ring of CVZ 
establishes additional contacts with helices 3 and 5 of the LBD that may 
contribute to a more stable LBD configuration . Structural and functional 
analysis revealed that CVZ is able to compensate for the deleterious 
effects of a C- terminal deletion of the LBD in a manner that mimics the 
stabilizing influence of the F602S point mutation. CVZ-mediated productive 
recruitment of transcriptional intermediary factor 2 to the C-terminally 
deleted LBD requires the receptor's own DNA binding domain and is 
positively influenced by the N- terminal regions of GR or progesterone 
receptor. These results support a model where ligand- dependent 
conformational changes in the LBD play a role in GR-mediated gene 
regulation via modular interaction with the DBD and activation function- 1. 

Recent structural analyses of the nuclear receptors establish a paradigm 
of receptor activation , in which agonist binding induces the ligand 
binding domain (LBD) /activation function-2 helix to... 

. . . chains but without major alterations in the active conformation of the 
LBD. In this induced fit model, the phenylpyrazole A-ring of CVZ 
establishes additional contacts with helices -3 and 5 of the LBD that may 
contribute to a more stable LBD configuration . Structural and functional 
analysis revealed that CVZ is able to compensate for the deleterious 
effects . . . 



